The yeast cell vacuole is known to concentrate certain metabolites from the cytoplasm in large quantity. Examples include S-adenosylmethionine (7), uric acid and some other purines (3, 6) , polyphosphate (1, 9) , and amino acids (10) . Intact cells were used in these experiments, and glucose was required as an energy source for the uptake of these substances from the medium or for their intracellular formation. However, nothing is known about the mechanism by which the vacuolar membrane accomplishes the transfer of these compounds from the cytoplasm. The isolation of stable vacuoles from Candida utilis in quantity has now made it possible to examine their ability to concentrate metabolites from the suspending medium.
C. utilis (ATCC) was cultivated as outlined earlier (7) . The enrichment of cells with Sadenosylmethionine was accomplished by the supplement of the growth medium with the sulfur amino acids L-methionine, S-methylsulfonium-L-methionine, and L-homocysteine. The walls of the enriched cells were more readily digested by snail enzymes than were the walls of nonenriched cells (8) , and the isolation of vacuoles was greatly facilitated (K. D. Nakamura, Prep. Biochem., in press). Previous work has shown that the presence of S-adenosylmethionine does not affect subsequent uptake of uric acid (6) .
For the conversion into spheroplasts, cells were suspended in 0.8 M sorbitol to a concentration of 50 mg (wet weight) per ml. They were treated with 1 to 2% (vol/vol) snail enzyme extract from Helix pomatia (Glusulase, Endo Laboratories, Garden City, N.Y.). The quantity of the extract used was chosen to give nearly complete conversion to spheroplasts within 1 h. No buffer was used; the pH of the digest ranged from 5 to 6. Microscopy observation of the change from the elongated cellular shape into round spheroplasts was used to follow the conversion. The spheroplasts were washed with 0.8 M sorbitol. For the release of the vacuoles, 10' spheroplasts per ml of 0.8 M sorbitol were diluted with 0.3 M sorbitol to give a concentration of 0.4 M. After 3 to 5 min, over 95% of the spheroplasts had undergone lysis, and the concentration was restored to 0.8 M by the addition of 2.0 M sorbitol. The vacuoles were isolated by repeated differential centrifugation at 1,000 x g. The uniformity of the preparation was indicated by ultraviolet micrographs (Fig. 1) , and the presence of S-adenosylmethionine was evident from the high absorbance at 265 nm. Repeated micrography showed that the vacuoles retained S-adenosylmethionine for at least nificant difference from the data given in Table  1 was observed. Furthermore, the addition of yeast spheroplast lysate to the incubation mixture did not alter the results.
The failure of isolated vacuoles to show active transport of uric acid, S-adenosylmethionine, or amino acids indicates that by separation from the cytoplasm these organelles have been damaged or are functionally incomplete. Lack of retentiveness does not seem to be responsible for our results, because vacuoles isolated from cells previously enriched with S-adenosylmethionine did not show leakage of this compound into the medium under the conditions of the incubation. Thus, there appears to be no mechanical damage to the vacuolar membrane, and the ability (4, 6) . If the capacity of the isolated vacuoles for active transport were only a fraction of 1% of that observed in vivo, all of the material from the medium should have disappeared (Table 1) . Thus, it may be concluded that the capacity of the isolated vacuoles of C. utilis for active transport has been lost or greatly reduced.
This investigation was carried out under the auspices of the U.S. Atomic Energy Commission.
